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(54) Lip-type seal with a flexible reinforcement member 



(57) The lip-type seal comprises six members in- 
cluding the external annulus (20), the first seal member 
(30), the reinforcement member (40), the retention 
member (50), the second seal member (60) and the in- 
ternal annulus (70). The first seal member (30) is made 
of elastomer and the second seal member (60) is made 
of synthetic resin. The reinforcement member (40) is 
fomned as the insertion member in the first seal member 



(30) so that the reinforcement member (40) extends as 
far as the end of the hermetic space side of the first seal 
member (30) and the first seal member (30) exists on 
both sides of the reinforcement member (40). The rein- 
forcement member (40) has flexibility to provide an ap- 
propriate tension which is generated by the deflection 
thereof, to the seal part (31a) when the inner pressure 
P in the hermetic space A becomes high, In a condition 
that the lip-type seal is attached to a compressor. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a lip-type seal 
to be used to seal the outer circumference of the rotating 
shaft of a compressor which is used, for example, in an 
air conditioner. 

2. Description of the Related Art 

[0002] Conventionally, a tip-type seal of this kind com- 
prises two seal members and includes a first seal mem- 
ber made of elastomer and a second seal member made 
of synthetic resin. The first seal member prevents refrig- 
erant In a hermetic space or the like from leaking around 
the circumference of the shaft during rotation of the 
shaft. The second seal member not only functions as a 
negative pressure seal against the atmosphere when 
the pressure in the hermetic space becomes negative, 
but also supports a cylindrical part of the first seal mem- 
ber when the pressure in the hermetic space becomes 
high. In a configuration in which the second seal mem- 
ber supports the first seal member directly, the second 
seal member is pressed forcibly against the rotating 
shaft via the first seat member when the pressure in the 
hermetic space becomes higher than a predetermined 
value. As a result, the problem, in that a plastic defor- 
^ mation or cracks are generated due to f rictional heat and 
leakage is caused, may occur. Moreover, since the first 
seal member is also pressed forcibly against the rotating 
shaft, a problem of excessive abrasion may also occur. 
[0003] Inordertosolvetheseproblems, alip-typeseal 
of the type in which the first seal member is supported 
by a rigid reinforcement member so that the pressure 
from the hennetic space side is not applied to the sec- 
ond seal member, has been presented. For example, a 
lip-type seat as shown in FIG. 6 has been disclosed in 
Japanese examined utility model publbation (Kokoku) 
No. 2-47311. 

[0004] The lip-type seal comprises a first seal mem- 
ber 90 placed on the hermetic space A side, a second 
seal member 92 placed on the atmosphere B side op- 
posite the first seal member 90 and an reinforcement 
member 91 which is placed between the first seal mem- 
ber 90 and the second seal member 92 and supports 
the atmosphere side of the first seal member 90. The 
reinforcement member 91 extends beyond the front end 
of the second seal member 92 as far as the hermetic 
space A side. In addition, the front end of the lip of the 
first seal member 90, which is pressed to and comes 
into contact with the rotating shaft, is not supported by 
the reinforcement member 91. 

[0005] The hermetic space side of a lip-type seal is 

referred to as '^front side" hereinafter. 

[0006] In Japanese unexamined utility model publica- 



tion (Kokai) No. 4-134962, a lip-type seal such as that 
shown in FIG. 7 has been disclosed. The lip-type seal 
comprises a forming ring (reinforcement member) 93, 
which covers the surface of the hermetic space A side 
5 of the first seal member 90 as far as the front end of the 
first seal member 90. 

[0007] Moreover, in Japanese unexamined patent 
publication (Kokai) No. 6-58426, a lip-type seal such as 
that shown in FIG. 8 has been disclosed. In the lip-type 
10 seal, a thin sliding film 94 is formed at the front end of 
the first seal member 90. A reinforcement member 95 
is attached so as to cover the hermetic space A side of 
the first seal member, excluding the sliding film 94. 
[0008] In the lip-type seals disclosed in Japanese ex- 
amined utility model publication (Kokoku) No. 2-47311 
and Japanese unexamined patent publication (Kokai) 
No. 6-58426, however, reinforcement members 91 and 
95 do not extend as far as the front end of the first seal 
member 90, so that a problem, in that parts of the front 
end of the first seal member 90, which are not covered 
by the reinforcement members 91 and 95 are defomried 
significantly and abrasion occurs when the pressure in 
the hemnetic space A exceeds a predetermined value, 
appears. 

[0009] In the lip-type seal disclosed in Japanese un- 
examined utility model publication (Kokai) No. 
4-1 34962, since the rigid reinforcement member 93 cov- 
ers as far as the front end, a problem, In that the first 
seal member 90 cannot adapt to the eccentrbity or bias 
of the rotating shaft against the seal and sealing per- 
formance is deteriorated or abrasion of a partially con- 
tacted part develops quickly when the center of the ro- 
tating shaft is biased from the center of the seal due to 
the error in attachment of the lip-type seal to the rotating 
shaft etc., may occur. 

[0010] Moreover, since the reinforcement members 
91 , 93, and 95 In these conventional examples are made 
of rigid material, they do not have ability to adjust the 
contact force of the first seal member 90, and sealing 
performance is deteriorated if the tension is decreased 
due to the abrasion of the first seal member 90. 
[001 1 ] Recently, carbon dioxide gas has been consid- 
ered for use as refrigerant gas, instead of f luorocarbon 
gas, in a compressor, but if carbon dioxide is used as 
refrigerant gas, there Is the possibility that the pressure 
In the hennetic space Is increased several times, and 
the above-mentioned problems become more conspic- 
uous. 

[0012] The present invention has been developed 
with above-mentioned problems being taken into con- 
sideration, and the purpose is to provide a lip-type seal 
which can suppress excessive abrasion by applying ap- 
propriate tension to the first seal member in a high pres- 
sure condition so as to suppress excessive deformation. 

SUMMARY OF THE INVENTION 

[0013] To realize the above-mentioned purpose, in 



20 



25 



30 



35 



40 



45 



SO 



2 



BNSDCX:iD' <EP 1 



.1116907A2J_> 



3 



EP 1 116 907 A2 



4 



the first aspect of the present invention, the lip-type seal 
comprises a first seal member, which is placed on the 
hermetic space side, made of elastomer and formed Into 
an annular shape, and a second seal member, which is 
placed on the atmosphere side opposite the first seal 
member and radially inside of the first seal member, 
made of synthetic resin and formed into an annular 
shape, and the main target is that a nearly annular flex- 
ible reinforcement member of which the bending 
strength is higher than that of the first seal member is 
attached to the first seal member so that the reinforce- 
ment member extends as far as the end of the hermetic 
space side of the first seal member and at the same 
time, the first seal member is located at least radially 
inside the reinforcement member. Therefore, according 
to the present invention, an appropriate tension, which 
is generated by the inner pressure of the hermetic space 
side, can be applied to the first seal member while ex- 
cessive abrasion by deformity can be suppressed. 
[0014] In the second aspect of the present invention, 
the main target is that a retention member is provided 
between the first seal member and the second seal 
member to suppress deflection of the part of the first 
seal member opposite the second seal member in the 
radial direction, in the first aspect. Therefore, according 
to the present invention, in addition to the effect of the 
first aspect, interference of the first seal with the second 
seal member can be surely prevented even when the 
first seal member is deflected. 

[0015] The present invention may be more fully un- 
derstood from the description of the preferred embodi- 
ments of the Invention, as set forth below, together with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 6] In the drawings: 

FIG.1 is a partial sectional drawing of the lip-type 
seal in the first embodiment. 
FIG.2 Is a partial sectional drawing of the lip-type 
seal in the second embodiment 
FIG. 3 is a partial sectional drawing of the lip-type 
seal in another embodiment. 
FIG.4 Is a partial sectional drawing of the lip-type 
seal in another embodiment. 
FIG.5 (A) is a perspective drawing of the reinforce- 
ment member In another embodiment. 
FIG.5 (B) is a perspective drawing of the reinforce- 
ment member in another ennbodiment. 
FIG.6 is a partial sectional drawing of the lip-type 
seal In the conventional art. 

FIG. 7 is also a partial sectional drawing of the lip- 
type seal in the conventional art. 
FIG.8 is a partial sectional drawing of the lip-type 
seal in the conventional art: 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(First Embodiment) 

5 

[0017] The first embodiment of the present invention 
is described below with reference to FIG.1 . 
[0018] FIG.1 is a sectional drawing showing an upper 
half of the lip-type seal of the present invention, which 

10 is used as a shaft seal device of an air conditioner com- 
pressor and is attached to the rotating shaft 11 . 
[0019] In this embodiment, the right side of FIG. 1 . that 
is, the hennetic space A side of a compressor, is refenred 
to as "front side" of the lip-type seal. 

15 [0020] The lip-type seal comprises six members, that 
Is, an external annulus 20, a first seal member 30, a re- 
inforcement member 40, a retention member 50, a sec- 
ond seal member 60, and an internal annulus 70. 
[0021 ] The external annulus 20 and the reinforcement 

20 member 40 are formed as Insertion members of the first 
seal member 30. The external annulus 20 is made of 
metal, comprising a cylindrical part 22, a flange 21 
fomned by being bent inward at the front end thereof arid 
a caulked part 23 formed at the rear end. The reinforce- 

25 ment member 40 is made of a resin, the bending 
strength of which is higher than the elastomer of which 
the first seal member 30 is made, comprising a cylindri- 
cal part 42 with a constant diameter and a tapering part 
41 , which is connected to the cylindrical part 42 and the 

30 radius decreases gradually in the front side direction. 
The external annulus 20 and reinforcement member 40 
are Inserted Into the first seal member 30 of elastomer, 
which is fomned therewith, in the condition that the cy- 
lindrical part 42 of the reinforcement member 40 is in- 

35 serted from the front side of the external annulus 20 to- 
ward the flange 21 . 

[0022] The first seal member 30 is fomned so that the 
reinforcement member 40 and the flange 21 are embed- 
ded entirely therein and at the same time, almost all the 

^0 outer circumferential surface of the cylindrical part 22 of 
the external annulus 20 is covered therewith. That is, 
the first seal member 30 is fomned into the continuous 
dual annular shape at the front end side of the tapering 
part 41 of the reinforcement member 40 and has a cy- 

^ llndrical part 32 that extends in parallel to the rotating 
shaft 11 and the tapering part 31, in which the radius 
decreases gradually in the front side direction. The first 
seal member 30 is formed so that a part thereof opposite 
the front end of the tapering part 41 Is thin and the other 

so part thereof is thick. The Inside of the front end of the 
tapering part 31 is a seal part 31 a, which slidably comes 
into contact with the rotating shaft 1 1 , and the part there- 
of opposite the cylindrical part 22 of the external annulus 
20 is a fitting part 33 which is pressed when installed in 

55 a compressor. 

[0023] The reinforcement member 40 is formed so as 
to have flexibility to provide an appropriate tension, gen- 
erated by deflection thereof, to the seal part 31a when 
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the inner pressure P in the hermetic space A becomes 
high, in a condition that the lip-type seal is attached to 
a compressor. Therefore, the appropriate flexibility of 
the reinforcement member 40 differs in accordance with 
the inner pressure P, while in operation, of a compressor 
in which the lip-type seal is used. 
[0024] The retention member 50, the second seal 
member 60 and the inner annulus 70 are placed in pre- 
determined positions In order of the retention member 
50, the second seal member 60, and the inner annulus 
70, between the caulked part 23 and the flange 21 Inside 
the cylindrical part 22 of the external annulus 20. 
[0025] Both the retention member 50 and the second 
seat member 60 comprise cylindrical parts 51 and 61 
that extend In parallel to the cylindrical part 42 of the 
reinforcement member 40, and flanges 52 and 62 
formed at the rear thereof, and are formed into a nearly 
L-shaped section. The retention member 50 is made of 
metal and the second seal member 60 is made of syn- 
thetic resin. The cylindrical part 61 of the second seal 
member 60 is formed so as to extend almost as far as 
the front end of the cylindrical part 42 of the reinforce- 
ment member 40, and the cylindrical part 51 of the re- 
tention member 50 is formed so as to extend beyond 
the cylindrical part 61 of the second seal member 60. 
The inner annulus 70, made of metal, comprises a cy- 
lindrical part 72 and a flange 71 formed at the front end 
thereof by being bent inward and formed into a nearly 
L-shaped section. 

[0026] The entire face of the retention memberSO, op- 
posing the first seal member 30, comes into contact with 
the first seal member 30, and is interposed between 
both seal members 30 and 60 while the flange 52 comes 
into contact with the second seal member 60. The Inner 
annulus 70 is arranged so that the rear end of the cylin- 
drical part 72 thereof comes Into contact with the 
caulked part 23 and is placed so that the flange 71 there- 
of comes into contact with the flange 62 of the second 
seal member 60. 

[0027] This lip-type seat Is assembled In steps in 
which the retention member 50, the second seal mem- 
ber 60 and the intemal annulus 70 are positioned 
against the external annulus 20, of which the caulked 
parts 23 Is not folded yet, and the first seal member 30, 
which is inserted and fonned with the reinforcement 
member 40 so that each flanges thereof 52 and 62 and 
the cylindrical part 72 come to contact with the inside of 
external annulus 20, and the caulked part 23 is then fold- 
ed inside. 

[0028] The operation of the lip-type seal configured 
as above is described next. The lip-type seal is attached 
so that the fitting part 33 is pressed to the wall face of a 
recess 10 formed in a housing of a compressor, and in- 
stalled for use in the compressor so that the seal part 
31a of the first seal member 30 and the cylindrical part 
61 of the second seal member 60 come into contact with 
the circumferential surface of the rotating shaft 11 that 
Is inserted in the compressor. 



[0029] The rotating shaft 1 1 rotates while the seal part 
31 a of elastomer slidably contacts with the rotating shaft 
11 . Even when the pressure in the hennetic space A be- 
comes high, the seal part 31a keeps sealing perform- 
5 ance while being pressed to and coming into contact 
with the rotating shaft 11 by an appropriate tension due 
to existence of the retention member 50. 
[0030] The present embodiment has the following ef- 
fects. 

10 

(1) Due to the existence of the annular reinforce- 
ment member 40 with higher bending strength than 
the first seal member 30, the deformation of the first 
seat member 30 is suppressed to prevent excessive 

15 abrasion of the seal part 31a, and the durability 
thereof Is improved when the pressure In the her- 
metic space A becomes high. 

(2) Since the reinforcement member 40 applies an 
appropriate tension to the first seal member 30 

20 based on the Inner pressure of the hennetic space 
A side, the deterioration of siealing perfomnance, 
due to the decrease of the tenision applied to the 
first member 30 by wear thereof, can be prevented 
even If the rotating shaft 1 1 is installed with the cent- 

25 er thereof being biased. 

(3) Since the retention member 50 prevents the de- 
flection of the part of the first seal nnember 30 op- 
posite the second seal member 60, the interference 
to the second seal member 60 can be avoided sure- 

30 ly and the abrasion of the second seal member 60 
can be prevented even if the pressure In the her- 
metic space A becomes high. 

(4) Because of the existence of the retention mem- 
ber 50, the flexibility can be adjusted easily. 

35 (5) Because the reinforcement member 40 is made 
of synthetic resin, manufacturing Is facilitated and 
a reduction in weight can be realized. 

(Second Embodiment) 

40 

[0031] Next, the second embodiment of the present 
invention is described below with reference to FIG.2. In 

this embodiment the same parts as in the first embodi- 
ment are referred by the like reference numbers and the 
45 descriptions thereof are omitted. Therefore, only the 
points different from those in the first embodiment are 
explained hereinafter. 

[0032] As shown in FIG.2, the retention member 50 is 
omitted, and the first seal member 30 comprises two el- 

50 ements, including an external seal member 30a at- 
tached to the outer circumferential surface of the rein- 
forcement member 40 and an Intemal seal member 30b 
attached to the inner circumferential surface of the rein- 
forcement member 40. 

55 [0033] A space is provided between the intemal seal 
member 30b and the second seal member 60. The 
space is capacious enough to prevent interference of 
the Internal seal member 30b with the second seal mem- 
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ber 60 when the first seal member 30 is deflected. The 
extemal seal member 30a and the internal seal member 
30b are adhered to the reinforcement member 40 using 
an adhesive. 

[0034] The present embodiment has the fo!lowing ef- 
fect in addition to those explained for the first embodi- 
ment except effects related to the retention member 50, 
that is (3) and (4). 

(6) Because the retention member 50 is omitted, 
the number of parts can be reduced, resulting in easier 
assembly. 

[0035] While not limited to the above-mentioned con- 
figurations of embodiments, the following configurations 
are available, for example. 

[0036] As shown in FIG.3, the configuration in which 
the retention member 50 is omined from the first embod- 
iment is available. In this configuration, the number of 
parts can be reduced, resulting in easier assembly. 
[0037] As shown in FIG. 4, the configuration in which 
the part of the external seal member 30a opposite the 
reinforcement member 40 is omitted is available. In this 
configuration, only the internal seal member 30b is ad- 
hered to the reinforcement member 40. 
[0038] The reinforcement member 40 may be made 
of metal. In this configuration, the durability of the rein- 
forcement member can be Improved compared to that 
made of synthetic resin. 

[0039] The reinforcement member 40 may be made 
of elastomer material with more rigidity and higher bend- 
ing strength than the first seal member 30. In this con- 
figuration, the weight of the reinforcement member can 
be reduced. 

[0040] As shown in FIG.5 (A), plural slits 80, spaced 
evenly, may be provided to the reinforcement member 
40 in the first and second embodiments. In this config- 
uration, in addition to the effects of the first and second 
embodiments, the adjustment of the flexibility of the re- 
inforcement member 40 can be facilitated. This is more 
effective when the reinforcement member 40 is made of 
metal. Moreover, a flange 81 may be provided as shown 
in FIG.5 (B). In this configuration, In addition to the ef- 
fects of the first and the second embodiments, the con- 
tact between the reinforcement member 40 and the ex- 
ternal annulus 20 is more rigid. 

[0041] The reinforcement member 40 may be formed, 
by plural divided parts, into an annular shape as a whole 
in the first and second embodiments. 
[0042] Though the first seal member 30 is integrated 
into the external annulus 20 in each lip-type seal in the 
above-mentioned embodiments, it is also possible, to 
apply the configuration of the present invention to the 
lip-type seals, as those disclosed in Japanese examined 
utility model publication (Kokoku) No. 2-47311 and Jap- 
anese unexamined patent publication (Kokai) No. 
6-58426, in which the first seal member, the second seal 
member and the like, are housed inside the annular met- 
al case and the case is attached with a pressing force 
into the recess formed in a housing via a packing such 



as an O-ring. 

[0043] Technical ideas except those described in the 
attendant claims, which can be appreciated from each 
above-mentioned embodiment, are described below 
5 with their effects. 

[0044] Any one of the first through sixth aspects of the 
present invention includes a configuration, in which the 
first seal member is inserted and formed with the annu- 
lar external annulus having a caulked part and a flange, 
10 each of which being bent inward, and the reinforcement 
member, in a condition that said reinforcement member 
is inserted into the flange. In this case, the seal can be 
installed in required position while keeping the sealing 
performance without an O-ring. 
15 [0045] While the invention has been described by ref- 
erence to specific embodiments chosen for the purpos- 
es of illustration, it should be apparent that numerous 
modifications could be made thereto by those skilled in 
the art without departing from the basic concept and 
scope of the invention. 



Claims 



25 1 . A lip-type seal comprising: 

a first seal member, which is placed on the her- 
metic space side, made of elastomer and 
formed into an annular shape; and 

5^ a second seal member. whk:h Is made of syn- 

thetic resin, fomned into an annulus and placed 
on the atmosphere side opposite the first seal 
mernber and inside thereof; 
wherein, a nearly annular flexible reinforce- 

^5 ment member with a higher bending strength 

than that of the first seal member is attached to 
the first seal member so that the reinforcement 
member extends as far as the end of the her- 
metic space side of the first seal member and 
the first seal member is located at least inside 
thereof. 

2. A lip-type seal as set forth in claim 1 , wherein a re- 
tention member is provided between the first seal 

^5 member and the second seal member to suppress 
the deflection of the part of the first member oppo- 
site the second seal member in the radial direction. 

3. A iip-type seal, as set forth in any one of claim 1 or 
so 2, wherein the reinforcement member is made of 

synthetic resin. 

4. A lip-type seal, as set forth in any one of claim 1 or 
2, wherein the reinforcement member is made of 

S5 metal. 

5. A lip-type seal, as set forth in any one of claim 1 or 
2, wherein the reinforcement member is made of an 
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elastomer which is harder and has higher bending 
strength than the first seal member. 

A lip-type seal, as set forth in any one of. claim 1 or 
2, wherein the reinforcement member is an annular 
and flexible member with slits. 
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(54) Lip-type seal with a flexible reinforcement member 



(57) The lip-type seal comprises six members in- 
cluding the external annulus (20), the first seal member 
(30), the reinforcement member (40), the retention 
member (50), the second seal member (60) and the In- 
ternal annulus (70). The first seal member (30) is made 
of elastomer and the second seal member (60) is made 
of synthetic resin. The reinforcement member (40) is 
formed as the insertion member in the first seal member 



(30) so that the reinforcement member (40) extends as 
far as the end of the hermetic space side of the first seal 
member (30) and the first seal member (30) exists on 
both sides of the reinforcement member (40). The rein- 
forcement member (40) has flexibility to provide an ap- 
propriate tension which is generated by the deflection 
thereof, to the seal part (31a) when the inner pressure 
P in the hermetic space A becomes high, in a condition 
that the lip-type seal is attached to a compressor. 
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